Distribution of the molecular forms of acetylcholinesterase in human brain: alterations in dementia of the Alzheimer type.
Acetylcholinesterase (AChE), the enzyme that degrades acetylcholine, is a heterogeneous enzyme that can be separated into multiple molecular forms. A tetrameric membrane-bound form (G4) and a monomeric soluble form (G1) are the two predominant enzyme species in mammalian brain. The distribution of AChE molecular forms was defined by sucrose density gradients of 11 anatomical regions of postmortem brains from 10 patients with dementia of the Alzheimer type (DAT) and 14 nondemented controls of similar ages. The results demonstrate an overall loss of protein and enzyme activity in all areas of the DAT brains studied and a selective loss of the G4 form of AChE in Brodmann areas 9, 10, 11, 21, 22, and 40, and the amygdala. There was no change in the G4/G1 ratio in areas 17 and 20, in the hippocampus, or in the cerebellum. There was a high regional correlation of the G4/G1 ratios with published values for choline acetyltransferase activity but lower correlation with total AChE activity. We propose that there is a predominant loss of the G4 form of AChE in DAT and that this loss is correlated with the degeneration of presynaptic elements.